Transbrachial arterial insertion of aortic occlusion balloon catheter in patients with shock from ruptured abdominal aortic aneurysm  by Matsuda, Hitoshi et al.
Transbrachial arterial insertion of aortic occlusion
balloon catheter in patients with shock from
ruptured abdominal aortic aneurysm
Hitoshi Matsuda, MD, Yosuke Tanaka, MD, Yutaka Hino, MD, Ritsu Matsukawa, MD, Nobuchika
Ozaki, MD, Kenji Okada, MD, Takuro Tsukube, MD, Yoshihiko Tsuji, MD, and Yutaka Okita, MD,
Kobe, Japan
Objective: Of 125 surgical patients with abdominal aortic aneurysm (AAA) treated from 1999, 11 patients with deep
shock from ruptured AAAs who underwent aortic occlusion balloon datheter (AOBC) insertion before laparotomy were
studied.
Methods: With the patients under local anesthesia, the brachial artery was exposed and the balloon catheter was inserted
into the thoracic aorta. The balloon was inflated halfway and pulled back gently to the orifice of the left subclavian artery,
and was advanced with the aid of blood flow down to the abdominal aorta. After full inflation of the balloon, the catheter
was pulled until the balloon was fixed at the proximal shoulder of the AAA.
Results: AOBC insertion was completed within 16.1  5.1 minutes. Systolic blood pressure at presentation was 84.1 
31.7 mm Hg, deteriorated to 60.9  15.4 mm Hg on arrival in the operating room, and increased significantly (P <
.0001) to 123.4  25.3 mm Hg after AOBC insertion. The balloon burst in three patients. Embolic complications were
observed in two patients. There were three deaths, two associated with the balloon bursting. In nine patients whose shock
was successfully controlled by AOBC, operative mortality was 11%.
Conclusion: Transbrachial arterial insertion of an AOBC may be useful to ameliorate hemorrhagic shock in patients with
ruptured AAAs. (J Vasc Surg 2003;38:1293-6.)
Despite the progress in diagnostic methods and in the
emergency medical system, mortality from ruptured ab-
dominal aortic aneurysm (AAA) remains high.1 Several
reports have emphasized the importance of controlling
shock and of prompt surgical intervention.2-9 The aortic
balloon occlusion catheter (AOBC) is useful,10-20 but the
device has not been widely used. In this report, use of the
transbrachial arterial approach, which enables AOBC inser-
tion before induction of general anesthesia, is discussed.
PATIENTS AND METHODS
From October 1999 to July 2002, 125 operations were
performed to treat AAA, including 116 infrarenal, 5 iliac,
and 4 pararenal aortic aneurysms. Mean patient age was
73.1  8.1 (SD) years; 101 patients were men. In 26
patients (20.8%) diagnosis of ruptured AAA was made at
computed tomography (CT). Twenty-four patients were
transferred from community hospitals, and in 2 patients
AAAs ruptured during hospitalization after coronary arte-
rial bypass grafting or thrombolysis to treat acute arterial
occlusion in a lower limb.
The AOBC was placed via the transbrachial-arterial
approach in 11 patients with ruptured AAAs (Table, online
only). The decision for AOBC insertion was made accord-
ing to severity of shock and extensive size of retroperitoneal
hematoma as noted on CT scans. Criteria for shock in-
cluded blood pressure less than 80 mm Hg or signs of
inadequate organ perfusion (eg, cold sweating, cyanosis,
agitation, tachycardia, and loss of consciousness). Extensive
retroperitoneal hematoma was diagnosed when free fluid
was observed in the abdominal cavity or hematoma ex-
tended above the level of the renal artery, into the mesen-
tery, or widely to the pelvis.
The AOBC procedure was started simultaneously with
institution of patient monitoring in the operating room.
AOBC insertion was also indicated if hypotension devel-
oped after induction of general anesthesia.
Of 11 patients in whom an AOBC was used, 3 patients
had preoperative cardiac arrest: at presentation in 1 patient,
who was successfully resuscitated before hospital arrival;
before arrival at the hospital, with cardiopulmonary resus-
citation (CPR), in 1 patient, who was resuscitated after
AOBC insertion; and in the operating room in 1 patient,
who was resuscitated after AOBC insertion.
When the surgical treatment was decided on, one pa-
tient was receiving CPR and eight patients were in shock. In
two other patients, blood pressure decreased rapidly after
induction of general anesthesia, and AOBC insertion was
indicated.
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Technique11-13 (Fig 1). With the patient under local
anesthesia, a longitudinal skin incision was made along the
medial border of the biceps muscle of the left arm. The
brachial artery was exposed, with careful dissection of the
median nerve and brachial veins. The balloon catheter
(8/22F Fogarty occlusion catheter; Edwards Life Sciences,
Calif) was inserted 25 cm into the thoracic aorta. If inser-
tion in the left arm was not smooth because of possible
stenosis, occlusion, or tortuosity, the right brachial artery
was promptly exposed. The balloon was inflated halfway
with 20 mL of saline solution and pulled back gently until
resistance was felt at the orifice of the left subclavian artery.
The catheter was advanced 70 to 80 cm, with the aid of
blood flow, to the abdominal aorta. Because the neck of the
balloon catheter is flexible, the half-inflated balloon easily
“drops” to the descending thoracic aorta, even during
CPR. After full inflation of the balloon with an additional
20 mL of saline solution (40 mL total, 45 mm in diameter),
the catheter was pulled to where the balloon was fixed at the
proximal shoulder of the AAA. After successful aortic oc-
clusion and stabilization of blood pressure, general anes-
thesia was introduced. No fluoroscopic guidance was used
for these procedures.
Insertion of the AOBC is started by one surgeon, who
holds the catheter until aortic cross-clamping is achieved,
and usually two other surgeons are prepared to perform
prompt laparotomy. An anesthesiologist stands by for
prompt, nearly simultaneous, induction of general anesthe-
sia.
RESULTS
AOBC procedures were started in the operating room
except in one patient in whom the AOBC was inserted in
the emergency room. In two patients with preoperative
cardiac arrest, AOBC insertion was started during CPR.
AOBC insertion was completed within 16.1 5.1 minutes
(range, 10-25 minutes). In two patients (18.2%), the left
brachial approach was not successful, and the right brachial
artery approach was used.
Systolic blood pressure at hospital arrival was 84.1 
31.7 mm Hg (mean  SD), and deteriorated to 60.9 
15.4 mm Hg at arrival in the operating room, despite
efforts at fluid resuscitation. However, after AOBC inser-
tion systolic blood pressure increased significantly (P 
.0001), to 123.4  25.3 mm Hg (Fig 2).
The catheter balloon burst in three patients. In one
patient, AOBC insertion was started during CPR. Systolic
blood pressure of 150 mm Hg was obtained after AOBC
placement, but the patient’s condition rapidly deteriorated
after the balloon burst. Despite quick laparotomy and
aortic clamping, repeat CPR was unsuccessful. One patient
was successfully stabilized at repeat AOBC placement, but
another patient in whom the balloon burst died after sur-
gery with clamping of the thoracic aorta.
Embolic events were observed in two patients. One
patient, with descending aortic aneurysm with mural
thrombus confirmed at intraoperative transesophageal
echography, died of multiple embolisms of brain, liver, and
kidney. In another patient, blue toe syndrome developed,
Fig 1. Aortic occlusion with balloon catheter. 1, From left brachial artery, balloon catheter (AOBC) is inserted 25 cm
into thoracic aorta. 2, Balloon is inflated halfway and pulled back gently to left subclavian artery orifice. 3, AOBC is
advanced 70 to 80 cm with aid of blood flow, to the abdominal aorta. 4, 5, After full inflation, AOBC is pulled to
aneurysm shoulder.
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complicated by acute necrotizing pancreatitis, which pro-
longed the hospital stay.
Three patients died. Two died of complications of the
balloon bursting. Only one patient (11.1%) died after suc-
cessful AOBC insertion.
DISCUSSION
Surgical mortality associated with ruptured AAA has
been gradually improving, but remains high compared with
other surgical procedures. Shock and preoperative cardiac
arrest are significant risks associated with surgery to treat
ruptured AAA.1 Fluid resuscitation is the primary treat-
ment for shock. However, increased blood pressure with-
out control of bleeding may induce further retroperitoneal
or peritoneal bleeding in patients with shock.
Induction of general anesthesia is sometimes compli-
cated by sudden decrease in blood pressure, because anes-
thesia ameliorates sympathetic vasoconstriction.21 Abdom-
inal wall muscle relaxation may exacerbate rupture of AAA,
because of decreased intraperitoneal pressure, which may
compress a retroperitoneal hematoma.
Rutherford et al10,11 described four options for proxi-
mal aortic control in ruptured AAA. Supraceliac aortic
compression is the usual maneuver after laparotomy;
clamping of the thoracic aorta through a left thoracotomy is
the alternative in patients who have previously undergone
laparotomy. Because these methods require laparotomy or
thoracotomy, hypotension due to induction of general
anesthesia may be fatal. The AOBC can be placed through
the anterior wall of the aneurysm,15-17,22,23 but this ma-
neuver also necessitates induction of anesthesia, and lapa-
rotomy before proximal control is achieved.
Remote proximal aortic control with AOBC with the
transaxillary approach in ruptured AAA was first described
by Heimbecker12 in 1964. The advantages of transbrachial
or axillary AOBC placement are that the AOBC can be
inserted after administration of local anesthetic, before
induction of general anesthesia; the AOBC inflated at the
infrarenal aorta level does not interrupt the blood supply to
the celiac, supramesenteric, and renal arteries; the AOBC
improves cerebral and coronary perfusion rapidly; and the
AOBC enables laparotomy without risk for recurrent rup-
ture and massive hemorrhage.13
The AOBC is useful for restoring hemodynamics in
patients with ruptured AAA. Even in patients with cardiac
arrest, the AOBC can be introduced during CPR in the
emergency room. Also, in patients with AAA ruptured into
the free abdominal cavity, laparotomy usually results in fatal
bleeding; the AOBC is particularly useful in such a cata-
strophic situation.
Regarding insertion of the balloon, the transfemoral
approach has been criticized because of the necessity of
fluoroscopic guidance.14,20,24 In the present study, the
AOBC was successfully inserted via the left or right brachial
artery without fluoroscopic guidance. We encountered two
patients in whom the left brachial approach had to be
changed to the right brachial approach. In this case, steno-
sis in the left subclavian arteries was not certain, but the
Fig 2. Systolic blood pressure dynamics in ruptured abdominal aortic aneurysm.
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possibility of stenosis, occlusion, or tortuosity was sug-
gested at physical examination. To avert arterial injury or
embolic complication, the right brachial artery was used. If
fluoroscopic guidance had been used and the problem was
diagnosed as only stenosis or tortuosity, the left brachial
approach might have been possible. However, we did not
use fluoroscopic guidance, because we anticipated that it
would prolong the procedure, and we found that AOBC
placement was a simple, quick technique without fluoros-
copy. It enables rapid recovery from shock, even in settings
without radiologic equipment (eg, ward, community hos-
pital). It is possible, however, that fluoroscopic guidance
might have averted some embolic complications, although
this is not certain. Increased facility with fluoroscopic tech-
niques by vascular surgeons might allow this to be accom-
plished with facility.
Two major complications included bursting of the
AOBC balloon, and arterial embolism. Both should be
related to disease in the aortic arch, descending aorta, and
suprarenal abdominal aorta, such as aneurysm, calcified
plaque, and mural thrombus. To prevent bursting of the
balloon, we have recently avoided full inflation of the
balloon until a “tugging” sensation is felt at the aneurysm
neck.19 Embolism after transbrachial-arterial AOBC inser-
tion has been rarely reported.25 It is almost impossible to
diagnose aortic lesions precisely in emergency situations.
However, atherosclerotic lesions of the aortic arch, de-
scending aorta, and abdominal aorta, which are possible
sources of arterial embolus, should be checked at CT.
CONCLUSION
Transbrachial-arterial insertion of an AOBC is a simple
and useful technique to treat hemorrhagic shock in patients
with ruptured AAA. When the AOBC is successfully placed
before induction of anesthesia, surgical mortality, even in
patients with shock, is low.
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